Dynamics of breathing during partial liquid ventilation in spontaneously breathing rabbits supported by elastic and resistive unloading.
Partial liquid ventilation (PLV) has been shown to improve gas exchange in paralyzed animals and in humans with lung disease. This study tests the hypothesis that PLV combined with respiratory mechanical unloading results in stable ventilation and gas exchange in spontaneously breathing animals. Ten adult anesthetized, intubated, and spontaneously breathing rabbits received ventilatory support by respiratory mechanical unloading (Fi(O2) 1.0). Minute ventilation, respiratory rate, esophageal pressure, heart rate, and arterial blood pressure were recorded continuously during gas ventilation for 1 h. Next, 30 mL/kg of perfluorocarbon was instilled into the endotracheal tube. Thereafter, data were recorded again for 1 h (PLV). Arterial blood gases were obtained at the end of each period. Variability of recorded data was assessed by calculating coefficients of variation using data obtained each minute. Compared with gas ventilation, minute ventilation was larger during PLV (275 +/- 93 versus 368 +/- 89 mL/kg/min.; p < 0.01). This was because of a higher respiratory rate during PLV (58 +/- 23 versus 74 +/- 18 breaths/min; p < 0.05), while tidal volume was similar. Compared with gas ventilation, Pa(O2) was lower during PLV (61.31 +/- 5.32 versus 47.35 +/- 8.38 kPa; p < 0.05). Pa(CO2), peak esophageal pressure deflections, heart rate, mean arterial blood pressure, and coefficients of variation for minute ventilation, tidal volume, respiratory rate, and peak esophageal pressure were not significantly different between modes. Compliance was decreased and resistance and work of breathing were increased during PLV. We conclude that stable ventilation and gas exchange may be achieved during PLV combined with mechanical unloading in spontaneously breathing animals without lung disease.